Introduction
Though numerous non-specific features have been described in Gram-negative septicaemia, only the demonstration of pathogenic organisms in the bloc*4 is conclusive evidence of its presence. Signs of acute infection, acute circulatory failure with shock, or acute renal failure may be the major presenting syndromes. Recent reports have suggested that this severe and often fatal syndrome occurs in an increasing incidence (Weil et al., 1964) .
We have previously described the frequent occurrence of marked hypophosphataemia in the acute stage of Gram-negative septicaemia (Scheitlin and Frick, 1964) . The following study of a larger group of patients deals with the incidence of this phosphataemia in septicaemia caused by both Gram-negative and Gram-positive pathogenic organisms.
Patients Studied and Methods Used
The analysis concerns those patients admitted to the department of medicine of the University Hospital, Zurich, from 1960 with acute septicaemia and positive blood cultures. Out of a total of 141 cases of septicaemia only the 91 who had simultaneous determinations of blood urea nitrogen and inorganic phosphate are included in this partly retrospective study.
In most cases urea was determined in the autoanalyser and the blood urea nitrogen value was calculated. In some patients with non-protein nitrogen determinations the blood urea nitrogen was calculated by the formula of Van Slyke (Peters and Van Slyke, 1946) . Blood glucose was determined by a glucose-oxidase method. The serum inorganic phosphates were determined colorimetrically with an autoanalyser. Normal ranges for blood urea nitrogen are 9 5-20 mg./100 ml., for inorganic phosphate 2 5-3 5 mg./100 ml., and for glucose 80-105 mg./100 ml.
The patients studied included 50 with Gram-negative septicaemia, three on more than one occasion; 41 patients were more than 50 years old. The source of infection was located in the urogenital system in four-fifths of the cases. Gram-positive septicaemia was studied in 37 episodes occurring in 36 patients (Table I) (Table II) . Twenty patients died, the main cause of death being toxic circulatory failure (90% of cases of death). Escherichia coli was found to be the pathogenic organism in 52% of all Gram-negative septicaemias. Proteus, pseudomonas, and klebsiella were found in about equal numbers; some rare pathogenic organisms and mixed infections were also found.
Hypophosphataemia.-Absolute hypophosphataemia was present in 41% of Gram-negative septicaemias (Table I) , and in a few cases this marked hypophosphataemia could be shown even in the presence of severe azotaemia with blood urea nitrogen values of up to 125 mg./100 ml. A relative hypophosphataemia with a P./B.U.N. ratio of less than 0-04 was observed in 56 % of all Gram-negative septicaemias; 69% showed absolute or relative hypophosphataemia, or both ( Fig. 1, Table I ). In some cases the blood phosphorus concentration decreased within a few hours after the onset of septicaemia (Fig. 2) (Table II) . The mortality rate was 29% for patients without and 41% for patients with hypophosphataemia. In 12 out of 17 GRAM-NEGATIVE SEPTICAEMIA patients with absolute hypophosphataemia a concomitant hypocalcaemia with values of less than 9 mg./100 ml. was found. (Cohen, 1962 (Weil et al., 1964; Kenel et al., 1967) . In our cases of Gram-negative septicaemia and hypophosphataemia, serum aspartate aminotransferase was slightly increased. At the same time a mild hyperbilirubinaemia was found. The interpretation of the liver tests is, however, difficult in this severe and complex clinical syndrome, which is often associated with haemolysis (Rapaport et al., 1964) , defibrination (Rapaport et al., 1964; Rosner and Ritz, 1966; McGehee et al., 1967; Tonz et a., 1967) , hypotension (Oechslin et at., 1962; Spink, 1962; Weil et at., 1956 Weil et at., , 1964 Waisbren, 1964; Hodgin and Sanford, 1965; Anderson et al., 1967) , and renal insufficiency (Weil et al., 1964; Strauch et al., 1967) .
The observation of these apparently specific blood-chemical aberrations of severe absolute or relative hypophosphataemia in Gram-negative septicaemia is of some diagnostic significance.
In numerous patients, not included in this study, hypophosphataemia corresponded to the clinical and post-mortem findings of Gram-negative septicaemia without demonstration of bacteraemia. The demonstration of pathogenic organisms in peripheral blood is often impossible because of the previous administration of antibiotics. Thus the finding of hypophosphataemia in suspected Gram-negative septicaemia adds weight to this suspicion. Early and effective therapy can reduce the mortality of this dangerous clinical syndrome (Weil et at., 1964; Hodgin and Sanford, 1965) . Hypophosphataemia with fever following chills or with hypotension or urinary tract infection is almost proof of Gram-negative septicaemia in our experience.
The recognition of a disturbed phosphorus metabolism in Gram-negative septicaemia may also be of therapeutic value. The investigations of Garner et at. (1967) showed that the mortality of guinea-pigs infected with salmonellae will be reduced by the administration of phosphate. As a matter of fact, these authors described a decrease of blood phosphates before death of the animals. When phosphate was supplied, mortality was significantly reduced and the number of organisms found in the tissue decreased.
We 
Method
Contact with the patients was made by postal questionary with an accompanying brief letter requesting them to return the completed forms in a stamped addressed envelope provided. The letter was signed by a physician colleague, who was completely unknown to any of the recipients. No clue was given concerning the purpose of the investigation other than that the information was required for research purposes of a surgical nature, and not of ileorectal anastomosis in particular. Patients were selected at random from a large series of whom about 50% were incorporated into the inquiry. The only stipulation made was that they must have undergone a period of at least 12 months since the completion of one or more surgical procedures which culminated in their being discharged with a functioning ileorectal anastomosis. We are fully conscious of the defects introduced by any form of questionary, depending as it does on the intelligence of the patient and the difficulty of framing questions that mean the same thing to a wide variety of people. However, it was felt important to maintain the inquiry at as impersonal a level as possible, and, furthermore, by this method of communication it was hoped to diminish any element of gratitude or hospital/ surgeon attachment.
The Patients
Two hundred patients were selected at random and a questionary was sent to each of them as described. All cases would be classified as seriously ill at the time of operation and, in particular, had failed to respond to all forms of medical treatment available at the appropriate time. They came from all over the British Isles. A fortnight was allowed for the patient to respond to the initial inquiry, and, failing an answer within that time, a further questionary was sent with a reminding request. No further action was taken. The questionary was designed with relative simplicity as the keynote. The three preoperative questions were formulated to evaluate the patient's physical, mental, and economic state during this
